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Data source

MECHA

EUROPEAN CHEMICALS AGENCY

REACH CLP

The CLP Regulation ensures that the hazards presented by
chemicals are clearly communicated to workers and
consumers in the European Union through classification and
labelling of chemicals.

PubChem

12 Safety and Hazards
12.1 Hazards Identification

12.1.1 GHS Classification
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Data source

MECHA

EUROPEAN CHEMICALS AGENCY

REACH CLP

The CLP Regulation ensures that the hazards presented by

chemicals are clearly communicated to workers and
consumers in the European Union through classification and
labelling of chemicals.
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Development
Updates

Hazard/properties:
79 (eg H225 - flammable liquid)

Features
79 x 3 =237 (target & pos & neg)

Database:
ECHA C&L + Pubchem + NTP

Learning:
?
Acute Oral: Random Forest / grad. Boost trees
Multilayer Perceptron
Target Source Pos Source Neg
acid muta. corro. Oral Acid Oral Acid
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Binary
Hazard

. hazard

Non-hazard

acute_aquatic

acute_dermal

acute_inhalation

acute_oral

chronic_aquatic

eye_damage_irritation

mutagenicity

skin_corrosion_irritation

skin_sensitisation




Binary

acute_aquatic

acute_dermal

acute_inhalation

Hazard - | i |H I

Total

Endpoint

Acute_Aquatic

Acute_Dermal

Acute Inhalation

Acute Oral

Chronic_Aquatic

Eye_lIrritation

Mutagenic_Binary

Skin_Corrosion

Skin_Sensitisation

. hazard
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10541
11252
11369
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17295
48767
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46331
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Sensitivity  Specificity

95.18%
88.58%
89.81%
93.71%
98.31%
98.77%
76.25%
97.57%
79.65%

93.90%
94.35%
91.16%
85.84%
66.23%
69.62%
91.50%
74.98%
95.72%
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83.87%
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95.07%
89.71%
90.00%
93.16%
97.75%
98.08%
88.12%
96.81%
83.66%




Advantages

Mark T D Cronin, Judith C Madden, Steven J Enoch
Chemical Toxicity Prediction
Category Formation and Read-Across }
endpoint pos neg total
skin sensitisation 2865 1886 4751
: eye__damage_irritation 14778 944 15722
3 4 ‘:J acute__oral 10225 1932 12157
5 dke mutagenicity 600 2795 3395
:ct; skin corrosion_ irritation 13758 1348 15106
acute dermal 4334 1980 6314
- : acute_aquatic 1122 921 2043
,: ': ; o chronic__aquatic 2554 251 2805
e %o acute_inhalation 4812 1372 6184
vctiu Active
RSCPublishing

Familiar Concept More Data
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Multi-task learning

Representation

CH

A 4

Data Integration

Deep Chemchart http://dev.chemchart.com:5006/



http://dev.chemchart.com:5006/

Multi-task learning

Representation

000

Data Integration

Deep Chemchart http://dev.chemchart.com:5006/



http://dev.chemchart.com:5006/

Adverse Outcome Pathways

Causal
X1 Inhibitor 1 Generative
Binding Neural Networks
F1
Complex 1 l
inhibition Impaired /’ X4
proteosta3|s X1 l
F3
l F4 X6
Mito Neuro l /
dysfunctlon inflammation F2
l = F6
Dopaminergic X1 /
1 neuron degen. F5
Parkinsonian
motor deficits A1



Conclusions

ULReachAcross.com

Read Across + Transfer Learning

Multi-task neural networks

Adverse Outcome Pathway + Causal Generative Neural Networks


http://ulreachacross.com
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